ization so that the severity of the lesion can be quantitated by determination of the valve area.
Doppler echocardiography offers a new noninvasive method for evaluation of aortic stenosis by direct measurement of flow velocity, which increases as the valve area is reduced. Several recent studies have found a good correlation between these increased velocities and the transvalvular pressure gradient calculated with use of a simplification of the Bernoulli equation.9-1' However, the simple prediction of pressure gradient is not as useful to the clinician as is valve area since the pressure gradient may change substantially over time depending on afterload, autonomic tone, and left ventricular function. The cardiac output and heart rate likewise have major impact on the calculated valve area and may themselves change significantly with time. Accurate definition of valve area has been demonstrated in a group of pediatric patients, the majority of which had pulmonic stenosis, with use of Doppler velocities. 13 However, the use of Doppler-derived flow velocity in the calculation of valve area in the older patient with calcific aortic stenosis and in whom echocardiographic examination is technically more demanding has not been reported. The current study was therefore undertaken to test the hypothesis that Doppler ultrasound could be used to accurately quantitate the valve area in an adult population with calcific aortic stenosis, thereby obviating the need for left heart DIAGNOSTIC METHODS VALVULAR HEART DISEASE Figure 4 shows the correlation between the peak-to-peak aortic gradient measured at catheteriza- valves. They identified the variables necessary to calculate the valve area as the quantity of blood crossing the valve per unit time, the velocity of flow across the valve, and the duration of flow. The velocity of blood flow could not be determined by available hemodynamic methods and therefore it was derived as a constant times the square root of the measured pressure gradient. The recent advent of accurate Doppler echocardiographic techniques allows for the direct measurement of the velocity of blood flow through the valve. Therefore, the valve area can be directly calculated without the use of the Gorlin formula or a derived constant by use of Doppler echocardiography to solve the simple equation AVA = CO/(SEP X mean velocity) (figure 1). Thus, this Doppler formula is actually a simpler way of calculating the valve area than is the Gorlin formula. Our data demonstrate an excellent correlation between the aortic valve area calculated using this direct Doppler equation and that calculated with 15 , 16 have found a good correlation between the peak velocity measured across the aortic valve and the measured peak-to-peak gradient at cardiac catheterization calculated with P = 4V2. We also found a good correlation between these variables. Substituting 4V2 for the measured pressure gradient in the Gorlin equation is a more circuitous method of calculating aortic valve area with data from Doppler ultrasound than is the direct solution of the equation A = CO/(SEP X mean velocity). However, with the use of simultaneous thermodilution cardiac output and Doppler-derived systolic ejection period, the Gorlin equation using 4V2 instead of a measured pressure gradient yielded a good correlation with valve area measured with the original Gorlin equation ( figure 3) . A formula identical to that with which the data shown in figure 3 were calculated has been reported previously in a series of pediatric patients, most of whom had pulmonic valve stenosis. 13 The fact that the substituted Gorlin equation using 4V2 and the direct solution of the Doppler-derived equation described in this report give similar results is not surprising. The numerator is the same in both circumstances and the denominators both contain the systolic ejection period. The differences are that the simpler Doppler equation uses the mean velocity across the valve while the substituted Gorlin equation uses the maximal velocity. Because the factor of 4 is within the square root function, two times the Gorlin constant of 44.5 divided by 100 (derived from conversion of meters to centimeters) gives a ratio of 0.89 in the denominator. In our study the mean velocity averaged 70% of the maximal velocity, although the ratio ranged from 51% to 80%. Thus, the two equations are numerically very similar, although conceptually quite different.
Several 
